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Abstract 
Many papers have rightly stated that meeting time, scope and budget goals, often called project efficiency, is not the ideal measure of project 
success. Broader measures of success have often been recommended. However, no paper has described the empirical value of the relationship 
between efficiency and overall success or shown whether efficiency is important at all to overall project success.  
Our aim in this paper is to correct that omission.  Through a survey of 1,386 projects we have shown that project efficiency correlates to only 
0.6 of overall project success and that that overall success in impacted by efficiency with a R2 of .36.   
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the IPMA. 
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1. Introduction 
Project success has been measured in a variety of ways.  While the measurement of project success has focused on tangibles, 
current thinking is that ultimately, project success is best judged by the stakeholders, especially the primary sponsor, (Turner and 
Zolin, 2012).  As Shenhar, Levy, & Dvir (1997) note, assessing success is time-dependent: “As time goes by, it matters less 
whether the project has met its resource constraints; in most cases, after about one year it is completely irrelevant.  In contrast, 
after project completion the second dimension, impact on the customer and customer satisfaction, becomes more relevant.” (p12).  
Building on that work, Shenhar and Dvir(2007) suggested a model of success based on five dimensions, judged over different 
timescales, Table 1.  Turner and Zolin (2012) suggest that at the end of the project you judge success by whether the scope is 
completed within the constraints of time and cost, and the project’s output is delivered to specification, in the months following 
the project success is judged by whether the output performs as required and gives the desired benefit; and in the years following 
the project success is judged by whether the organization achieves higher order strategic objectives that improve organizational 
performance.   
Traditional measures of project success focused on the so called iron triangle; completing the defined scope of work to 
specification, and meeting the time and budget goals, (Atkinson, 1999).  Munns and Bjeirmi (1996) noted that much of the 
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project management literature considers “projects end when they are delivered to the customer,” (p83).  They continued, “That is 
the point at which project management ends.  They do not consider the wider criteria which will affect the project once in use.” 
(p83, our italics).  This focus on the end date of the project is understandable from a project and project manager’s standpoint.  
The definitions of a project imply an end date; at that time the project manager is likely to be released or move on to another 
project.  Also the reward structure in many organizations encourages the project manager to finish the project on cost and time 
and nothing else, (Turner, 2009). 
The literature has also examined the wider impact of projects on the business.  Shenhar et al (1997) note of the three 
traditional dimensions of project efficiency: time, budget and scope, scope has the largest role, as it also has an impact on the 
customer and their satisfaction.  They note, “Similarly, project managers must be mindful to the business aspects of their 
company.  They can no longer avoid looking at the big picture and just concentrate on getting the job done.  They must 
understand the business environment and view their project as part of the company's struggle for competitive advantage, 
revenues, and profit.” (p10).  This view was reiterated by Jugdev and Müller (2005), who reviewed the project success literature 
over the past 40 years and found that a more holistic approach to measuring success was becoming more in evidence.  
Researchers increasingly measure success by impact on the organization rather than success at only meeting the triple constraint.  
Thomas et al (2008) state that measuring project success in not straightforward.  “Examples abound where the original objectives 
of the project are not met, but the client was highly satisfied.  There are other examples where the initial project objectives were 
met, but the client was quite unhappy with the results.” (p106).  Collyer and Warren  (2009) cite the movie Titanic, which was 
touted as a late, over budget flop but went on to be the first film to generate more than $1 billion .  Munns and Bjeirmi (1996) 
also note that a project can be a success despite a poor project management performance.   
Similarly, Cooke-Davies (2002) differentiates between project management success, where the project is well managed to 
finish the desired scope within time and cost, and project success, where the project achieves its business objectives.  The 
importance of broader success measures for projects is now the norm.  The most recent version of PMI’s ® PMBOK® as an 
example, no longer mentions the triple constraint, (Project Management Institute, 2008).  It now includes customer satisfaction in 
addition to time, budget, and scope.   
Table 1 raises the question as to what extent the different measures of success are correlated.  Turner and Zolin, (2012) 
suggest project efficiency is important to success because if the project is completed late and over budget it will be more difficult 
for it to be a business success.  One can argue time, budget and scope are an important part of project success; they are necessary 
conditions, not sufficient conditions, (Turner and Zolin, 2012; Xue et al, 2013).   
Table 1: The five dimensions of project success after Shenhar and Dvir (2007) 
Success dimension Measures Time 
1. Project efficiency Meeting schedule goal 
Meeting budget goal 
End of project 
2. Team satisfaction Team morale 
Skill development 
Team member growth 
Team member retention  
End of project 
3. Impact on the customer Meeting functional performance 
Meeting technical specifications 
Fulfilling customer needs 
Solving a customer’s problem 
The customer is using the product 
Customer satisfaction 
Months following project 
4. Business success Commercial success 
Creating a large market share 
Years following project 
5. Preparing for the future Creating a new market 
Creating a new product line 
Developing a new technology 
Years following project 
Prabhakar (2008) notes “There is also a general agreement that although schedule and budget performance alone are 
considered inadequate as measures of project success, they are still important components of the overall construct.  Quality is 
intertwined with issues of technical performance, specifications, and achievement of functional objectives and it is achievement 
against these criteria that will be most subject to variation in perception by multiple project stakeholders.” (p7).  Kloppenborg et 
al (2009) stated that all measures of success contain the traditional factors of time, cost and performance.  Dvir et al (2003) state 
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that “there are many cases where projects are executed as planned, on time, on budget and achieve the planned performance 
goals, but turn out to be complete failures because they failed to produce actual benefits to the customer or adequate revenue and 
profit for the performing organization.” (p89).  They also found, however, “all four success-measures (meeting planning goals; 
end-user benefits; contractor benefits; and overall project success) are highly inter-correlated, implying that projects perceived to 
be successful are successful for all their stakeholders.” (p94).  Zwikael and Globerson (2006) using data collected from 280 
project managers showed aspects of success show a similar frequency distribution.  Figure 1 shows a highly similar distribution 
between technical performance (project efficiency) and stakeholder satisfaction.  Here technical performance was analogous to 
meeting scope requirements.  In addition, they reported a linear correlation between technical performance and customer 
satisfaction with an R2of .37 (p < .001).  This result showed a strong relationship between the two. 
Figure 1: Frequency distribution of technical performance and customer satisfaction, after Zwikael and Globerson (2006) 
To date there is no empirical work to investigate to what extent project efficiency contributes to overall project success.  This 
leads to our research question: 
To what extent is project efficiency correlated with overall project success? 
Cooke-Davies (2002) defined project success terminology, and differentiated between project success (measured against the 
overall objectives) and project management success (measured against the widespread and traditional measures of performance 
against cost, time and quality), (p.185).  We adopt more current terminology, which uses project efficiency instead of project 
management success (Shenhar et al, 1997; Shenhar and Dvir, 2007): 
Project efficiency – meeting cost, time and scope goals 
Project success – meeting wider business and enterprise goals 
2. Research Methodology 
We adopted a post-positivist approach.  Post-positivism falls between positivism, where a completely objective solution can 
be found, and phenomenology where all experience is subjective, (Trochim, 2006).  Because perception and observation are 
based on subjective opinion, our results cannot be fully objective.  Some concepts such as project success are not fully 
quantifiable and are impacted by subjective judgment.  Post-positivism understands that though positivism cannot tell the whole 
truth in business research, its insights are still useful. 
2.1. Survey 
To gather the data we conducted a survey.  The questions are shown in Table 2.  We asked the respondents to judge success in 
three categories: 
• overall project success rating 
• project success as perceived by four groups of stakeholders: the sponsor; the project team; the client; the end users 
• performance against the three components of project efficiency: time, cost and scope:  
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Table 2: Questions in the survey 
Question Response ranges Reference 
Project success: meeting timeline goals 
How successful was the project in 
meeting project time goals? 
7 point scale: 
1. >60% over time,  
2. 45-59% over time,   
3. 30-44% over time,   
4. 15-29% over time,   
5. 1-14% over time,   
6. on time  
7. ahead of schedule 
Dvir et al (2003) 
Zwikael and Globerson 
(2006). 
Project success: meeting budget goals 
How successful was the project in 
meeting project budget goals? 
7 point scale: 
1. >60% over budget,  
2. 45-59% over budget,   
3. 30-44% over budget,   
4. 15-29% over budget,   
5. 1-14% over budget,   
6. on budget  
7. under budget 
Dvir et al (2003) 
Zwikael and Globerson 
(2006). 
Project success: meeting scope/ 
requirements goals 
How successful was the project in 
meeting scope and requirements goals? 
7 point scale: 
1. >60% requirements missed,  
2. 45-59% requirements missed,   
3. 30-44% requirements missed,   
4. 15-29% requirements missed,   
5. 1-14% requirements missed,   
6. requirements met 
7. requirements exceeded 
Dvir et al (2003) 
Project success rating: project team 
assessment 
How do you rate the project team’s 
satisfaction with the project? 
5 point scale –  
1. failure 
2. not fully successful 
3. mixed 
4. successful 
5. very successful 
Müller  and Turner 
(2007) 
Project success rating: client assessment 
How do you rate the client’s 
satisfaction with the project’s results? 
5 point scale: 
1. failure 
2. not fully successful 
3. mixed 
4. successful 
5. very successful 
Müller  and Turner 
(2007) 
Overall project success rating: 
How do you rate the overall success of 
the project? 
5 point scale: 
1. failure,  
2. not fully successful,   
3. mixed,  
4. successful,   
5. very successful 
Shenhar and Dvir (2007) 
We also asked demographic questions about the nature of the project: 
• The industry from which it comes 
• The country in which it was performed 
• Whether it was a national or international project 
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Data collection ran for approximately 12 weeks from October 29, 2011 to January 31, 2012.  Each participant was asked to 
provide data on two projects, one more successful and another less successful.  A total of 865 people started the survey with 859 
completing at least the first portion of it which requested information on one more successful project.  However, not all 
participants entered data for two projects; therefore the total number of projects available for study was 1,539.  After removal of 
outliers and bad data, the usable total was 1,386 projects. 
It is the case that with most studies of project success that use questionnaires or interviews, the results rely on participants 
stating how successful a project was, which is subjective by nature.  There may be ways to measure success in objective ways, 
but this may only apply to project efficiency.  Therefore this paper is mainly concerned with perceived project success as 
reported by participants.  To measure this factor, questions in the survey were based on a combination of the success dimensions 
defined by Müller and Turner (2007) and Shenhar and Dvir (2007). 
Table 3 gives a breakdown of respondents by country.  Responses were received from 60 countries.  The largest percentage of 
respondents were from the USA (36%), followed by Canada and India.  More than 10 responses were received from Australia, 
Spain, Brazil, Singapore and Germany.  183 respondents chose not to answer the question.   
Table 3:  Countries of the respondents. 
Country Number % 
USA 313 36% 
India 59 7% 
Canada 57 7% 
Missing 183 21% 
Others 247 29% 
N 859 100% 
3. Results and Analysis  
3.1. Reliability 
A Cronbach alpha analysis was performed on the survey questions.  The Cronbach alpha coefficient is a number that ranges 
from 0 to 1; a value of 1 indicates that the measure has perfect reliability, whereas a value of 0 indicates that the measure is not 
reliable and variations are due to random error.  Ideally the alpha value should approach 1.  In general, an alpha value of 0.9 is 
required for practical decision making situations while a value of 0.7 is considered to be sufficient for research purposes, 
Nunnally (1978). 
Three items measured project efficiency, and four overall project success.  All measures showed a high Cronbach alpha score 
which shows they are correlated, Table 4.  This fits with results from our literature review that all success measures are to some 
extent correlated (Dvir et al, 2003; Zwikael and Globerson, 2006; Prabhakar, 2008; Kloppenborg et al, 2009).  Based on this 
there is no strong reason to exclude any item.  The average is .905 and the alpha will only improve marginally by deleting project 
budget goals.  The results of the Cronbach’s alpha analysis supported the initial assumptions that the elements identified for 
measuring success (Dvir et al, 2003; Zwikael and Globerson, 2006; Müller and Turner, 2007) were valid measures for this survey 
and accurately measured the judgments of respondents.  Each variable achieved an alpha score greater than Į = .85.  In practical 
terms, this meant there was a high degree of confidence in the reliability of the data collected, and it is accurate and meaningful 
for the purposes of this research.  This indicates that all of the factors are interrelated to some extent.  However we can note that 
the only factors which are close to the threshold for removal are budget goals, scope and time goals.  These are key components 
of efficiency.  Scope is the lowest of this category which is in keeping with Shenhar et al (1997) who stated that scope was the 
most important of the triple constraint for overall success. 
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Table 4:  Cronbach alpha analysis of success measures  
Summary for scale: Mean=30.776 Std.Dv.=8.45 Valid N:1378 
Cronbach alpha: .905 Standardized alpha: .922 Average inter-item corr.: .632 
 Mean if 
deleted 
Var.  if 
deleted 
StDv.  if 
deleted 
Itm-Totl - 
Correl. 
Squared - 
Multp.  R 
Alpha if 
deleted 
Project time goals 26.496 51.906 7.205 0.640 0.516 0.903 
Project budget goals 26.045 55.008 7.417 0.539 0.416 0.912 
Scope and requirements goals 25.831 54.238 7.365 0.637 0.421 0.900 
Project sponsors uccess rating 27.398 55.604 7.457 0.821 0.840 0.884 
Project team’s satisfaction 27.437 57.063 7.554 0.791 0.725 0.888 
Client’s satisfaction 27.366 55.901 7.477 0.827 0.851 0.884 
End users’ satisfaction 27.411 57.228 7.565 0.767 0.744 0.889 
Overall project success rating 27.446 55.770 7.468 0.814 0.783 0.885 
3.2. Analysis 
To facilitate further analysis, the success measures were grouped into three measures of success.  These were the measures of 
project success used throughout the analysis.  They are: 
Efficiency measure = mean of the following three responses as a summated scale: 
1. Project success: meeting timeline goals 
2. Project success: meeting budget goals 
3. Project success: meeting scope and requirements goals 
Stakeholder satisfaction measure = mean of the following four responses as a summated scale: 
1. Project success rating: sponsor assessment  
2. Project success rating: project team assessment 
3. Project success rating: client assessment  
4. Project success rating: end user assessment  
Overall success measure = mean of the following eight responses as a summated scale: 
1. Project success: meeting timeline goals 
2. Project success: meeting budget goals 
3. Project success: meeting scope and requirements goals 
4. Project success rating: sponsor assessment  
5. Project success rating: project team assessment 
6. Project success rating: client assessment  
7. Project success rating: end user assessment  
8. Overall project success rating? 
The means of these factors were reviewed using subgroup analysis.  First the measures were compared by industry, Table 5.  
In addition, to the three calculated measures of success, the respondents’ response to the single question “Overall project success 
rating” was examined.  We can see, that construction has the highest project success factor.  This is in agreement with the 
literature in general that construction has better perceived rates of success than other industries (Zwikael and Globerson, 2006).  
However, other trends are more difficult to see and ANOVA analysis does not indicate any of the factors are significantly related 
to industry. 
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Table 5: Descriptives by industry with ANOVA results 
 Efficiency 
measure 
Stakeholder 
satisfaction  
measure 
Overall 
success 
measure 
Overall 
project 
success rating 
Valid N 
Construction 4.630 3.660 3.486 3.528 41 
Financial services 4.618 3.354 3.328 3.355 257 
Utilities 4.535 3.553 3.349 3.455 42 
Government 4.731 3.438 3.382 3.423 152 
Education 5.080 3.530 3.410 3.480 42 
Other 4.455 3.233 3.284 3.231 157 
High technology 4.784 3.538 3.401 3.477 223 
Telecommunications 4.805 3.458 3.419 3.393 133 
Manufacturing 4.298 3.295 3.214 3.286 122 
Health care 4.895 3.408 3.408 3.303 113 
Professional services 4.685 3.292 3.328 3.352 69 
Retail 4.367 3.000 3.151 2.933 35 
All Groups 4.656 3.397 3.347 3.361 1386 
p(F) 0.397 0.496 0.689 0.882  
Table 6 shows the results analyzed by region.  Success ratings do appear to vary by region.  The ANOVA results show a 
significant p value for all of the factors.  The Pacific reports the highest average efficiency followed by the North America and 
then the Far East.  Russia reports the lowest efficiency followed by Latin America and Africa.  One can speculate that Africa is a 
more challenging environment and therefore has less projects coming in on time and on budget.  On the other hand, North 
America reports the highest general success followed by Russia and the Indian subcontinent.  The lowest general success was 
reported by projects in the Far East, Latin America and Australasia.  Arctic and Antarctica was not considered since the sample 
was only one project.  We do not see an apparent relationship between general success and efficiency at least in the rankings of 
success by regions.   
Table 6: Descriptives by project location with ANOVA results 
 Efficiency 
measure 
Stakeholder 
satisfaction  
measure 
Overall 
success 
measure 
Overall 
project 
success rating 
Valid N 
Indian subcontinent 4.509 3.389 3.321 3.381 97 
North America 4.788 3.465 3.442 3.417 756 
Africa sub-Sahara 4.441 3.243 3.200 3.108 37 
Australasia 4.449 3.224 3.221 3.347 49 
Artic and Antarctica 6.000 5.000 4.732 5.000 1 
Europe 4.520 3.291 3.260 3.235 213 
Latin America 4.233 3.099 3.071 3.096 83 
Russia and FSU 4.167 3.417 3.251 3.417 12 
Pacific 4.806 3.365 3.391 3.375 24 
Middle East 4.431 3.320 3.251 3.232 82 
Far East 4.771 3.003 3.137 2.875 32 
All Groups 4.647 3.438 3.389 3.408 1386 
p(F) 0.005 0.020 0.007 0.053  
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Table 7 shows the results analyzed by whether the project was local versus international.  There does not appear to be strong 
differences between the means for this factor though national projects appear to have the highest reported success rates.  The 
ANOVA results confirm this with no significant p values found. 
Table 7: Descriptives by local versus international projects with ANOVA results 
 Efficiency 
measure 
Stakeholder 
satisfaction  
measure 
Overall 
success 
measure 
Overall 
project 
success rating 
Valid N 
One city or region 4.679 3.366 3.348 3.296 577 
National 4.735 3.415 3.396 3.362 367 
International 4.532 3.357 3.312 3.357 442 
All Groups 4.649 3.380 3.352 3.339 1386 
p(F) 0.090 0.703 0.437 0.607  
Next, we examined the correlation between the respondents’ project success rating and the success factors, Table 8.  The 
analysis shows close to 90% correlation between this one question and the main success factors other than the efficiency factor.  
This indicates a very close correlation between the manager’s overall rating of project success and factors combining the wider 
success measures.  However, the efficiency factor only shows a .58 correlation with the manager’s assessment. 
Table 8: Correlation between project success rating and the success factors 
Correlations 
Marked correlations are significant at p < .050 N=1386 
Efficiency 
measure 
Stakeholder 
satisfaction  
measure 
Overall 
success factor 
Overall project success rating 0.58* 0.87* 0.88* 
* - p<.05 
3.3. Project Efficiency versus Project Success 
Table 9 compares correlations among all the factors and the project success rating.  The respondents’ own overall success 
measure, project success rating, had a correlation of .87 with the success factor measuring overall success and the overall success 
factor of .88.  The success measure that had the lowest correlation with all the other success measures was the efficiency factor, 
which had a correlation of .60 with the success factor and .58 with the respondents’ self-reported overall success rating.  The 
correlation with the overall success factor was higher because efficiency was also one of the components of this factor.   
Table 9: Correlations between project success measures 
Correlations 
Marked correlations (*) are significant at p < .050 N=1386 
 Means Std 
Dev 
Overall project 
success rating 
Efficiency 
measure 
Stakeholder 
satisfaction 
measure 
Overall 
success 
measure 
Overall project 
success rating 
3.333 1.165 1.000 0.584* 0.870* 0.880* 
Efficiency measure 4.647 1.386 0.584* 1.000 0.602* 0.832* 
Stakeholder 
satisfaction measure 
3.376 1.044 0.870* 0.602* 1.000 0.940* 
Overall success 
measure 
3.349 0.928 0.880* 0.832* 0.940* 1.000 
Table 10 shows the correlation of the individual measures of project efficiency, time, cost and scope with the measures of 
project success.  The correlation with the overall project success rating and the stakeholder satisfaction measure is between 0.4 to 
0.6.  The highest correlation is with meeting scope goals, as we would expect (Shenhar et al, 1997). 
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Table 10:  Correlation of individual efficiency measures to project success measures 
Correlations 
Marked correlations are significant at p < .001 N=1386 
 Overall 
project success 
rating 
Efficiency 
measure 
Stakeholder 
satisfaction 
measure 
Overall 
success  
measure 
Project time goals 0.508* 0.880* 0.506* 0.717* 
Project budget goals 0.408* 0.830* 0.417* 0.632* 
Scope and requirements 
goals 
0.537* 0.768* 0.578* 0.718* 
Finally, we completed a regression analysis of the efficiency measure vs. the stakeholder satisfaction measure, Table 11.  This 
analysis shows a relationship between efficiency and stakeholder satisfaction.  It indicates with a quite low p value that they are 
related with an R2of .362.  The coefficient of determination R2 provides a measure of how well future outcomes are likely to be 
predicted by a model.  This could indicate that meeting a project’s time, budget and scope goals is 36% responsible for 
stakeholder satisfaction.  This is concordance with and further generalizes the result of R2 =.37 reported by Zwikael and 
Globerson (2006). 
Table 11: Regression analysis for efficiency measure versus stakeholder satisfaction 
Regression Summary for Dependent Variable: Stakeholder satisfaction 
measure 
R= .602 R²= .362 Adjusted R²= .362 F(1,1384)=787.82  p < .001 
 Beta B Std.Err.  - of B t(1384) p-level 
Intercept   1.267 0.078 16.159 0.000 
Efficiency Measure 0.602 0.454 0.016 28.068 0.000 
4. Conclusions 
As suggested by many authors, (Shenhar et al, 1997; Cooke-Davies, 2002; Jugdev and Müller, 2005; Thomas et al, 2008; 
Collyer and Warren, 2009), overall project success is a much wider concept than the traditional so called iron triangle of project 
efficiency, (Atkinson, 1999).  In this paper we have investigated to what extent project efficiency is correlated with stakeholder 
satisfaction and overall project success.  Through a survey of 1,386 projects we found that project efficiency is 60% correlated 
with stakeholder satisfaction and 56% with overall project success.  This supports the assertion by Turner and Zolin (2012) that 
project efficiency is an important contributor to stakeholder satisfaction and overall project success, but shows quite clearly that 
other factors contribute significantly to both.  We can postulate that these other factors might include: 
• Performance of the project’s output post implementation, and achievement of the project’s output and impact (Turner et 
al, 2010, Turner and Zolin, 2012, Xue et al, 2013) 
• Whether the project’s output was what the stakeholders were actually expecting, or whether there was an omission in or 
misinterpretation of the specification 
• Risks that were not considered or changes to environment that were not anticipated (Munns and Bjeirmi, 1996, Thomas 
et al, 2008, Collyer and Warren, 2009) 
• Acts of God beyond the project team’s control. 
4.1. Academic implication 
It has long been postulated that project success is more than the achievement of the project efficiency measures, but we believe 
this is the first time the relationship has actually been measured 
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4.2. Practical implications 
Whether we will ever be able to wean project practitioners off their beloved iron triangle we cannot know.  But this supports the 
work of Turner and Zolin (2012) that project managers need project control parameters that look beyond completing the scope of 
the project on time and within budget.  Practitioners should be aware that when they plan and control the project that the broader 
success measures need to be taken into account and made part of the planning and control process.  This will improve project and 
project manager perceived success especially over the long term.  These results also demonstrate that practitioners cannot ignore 
project efficiency goals if they want to maximize overall success. 
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